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1 . A method of coordinating a plurality of autonomous cooperative units (ACUs) 
implemented in computers Intercommunicating on an electronic network and operating to 
divide a predefined job among ACUs by a bidding process in which bid requests are 
communicated on the electronic network among the ACUs, the method comprising the steps 
of: 

(a) for each ACU identifying potential bid request receivers being a subset of all 
ACUs of the plurality; 

(b) storing a list of potential bid request receivers in the computer implementing the 

ACU; 

(c) receiving a description of a job at a given ACU; 

(d) preferentially communicating requests for bids related to the description of the job 
from the given ACU only with other ACUs of the list of potential bid request receivers; 

whereby communication traffic on the network may be reduced. 

2. The method of claim 1 wherein each ACU is associated with at least one capability 
describing operations of the process controlled by the ACU and wherein step (a) identifies 
potential bid request receivers based on the capability of a given ACU and a relation table 
relating capabilities of a bidding ACU to capabilities of a potential bid receiver. 

3. The method of claim 1 wherein each ACU is associated with capabilities 
describing operations of the process controlled by the ACU and related to completion of a 
portion of the job and further including\the steps of: 

(e) storing at a designated computer a relation table relating ACUs to capabilities of 
potential bid request receivers for those ACUs; 

(f) collecting from each ACU at a pesignated computer on the network, the 
capabilities of each ACU; and 

(g) transmitting from the designated computer on the network to computers 
implementing a given ACU, potential bid request receivers for the given ACUs based 
capabilities of other ACUs matching the relation table entry for the given ACU. 
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4. The method of fclaim 3 wherein each ACU transmits its capabilities to the 
designated computer upominitialization of the ACU. 

5. The method of claim 3 wherein the designated computer also implements at least 
one of the ACUs. \ 

6. The method of claim 3 wherein the designated computer stores the capabilities of 
each ACU in a central registry and wherein the list of potential bid request receivers 
transmitted to the given ACU defines a cluster of ACUs smaller than the number of potential 
bid request receivers held in the central registry. 

7. The method of claim 6\wherein the list of potential bid request receivers includes 
information indicating the likelihood of an ACU on that list being able to complete a portion 
of a job, and wherein step (d) of preferentially communicating requests for bids from the 
given ACU to other ACUs on the list of potential bid request receivers includes the steps of: 

(i) reviewing at the given AGU the list of potential bid request receivers for ACUs 
likely to complete a portion of the job; 

(ii) when there are no likely ACUs, communicating with the designated computer for 
a new cluster of ACUs to update the list of potential bid request receivers; 

(iii) preferentially communicatSng requests for bids related to the description of the 
job from the given ACU only with other ACUs of the updated list of potential bid request 
receivers. \ 

8. The method of claim 7 whereiiithe designated computer responds to the 
communications of step (ii) by providing a new cluster of potential bid request receivers 
according to the criterion of the ACUs of the new cluster being different from the ACUs of 
the cluster it replaces. \ 

9. The method of claim 8 wherein atlstep (ii) the given ACU also communicates to the 
designated computer that the list of potentiallbid request receivers does not include an ACU 
with a desired capability and wherein the designated computer provides a new cluster by 
changing the relation table relating ACUs to capabilities of potential bid request receivers for 
those ACUs by adding a new capability of potential bid request receivers of the given ACU. 
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10. The method of cla{m 9 wherein the ACU stores historical data tracking the 
likelihood of another ACU accepting a bid request and wherein at step (ii) the given ACU 
also communicates to the designated computer that list of potential bid request receivers does 
not include an ACU with a likelihood of accepting a bid request and wherein the designated 
computer responds by providingia new cluster by using the relation table to identify new 
potential bid request receivers for the given ACUs based on capabilities of other ACUs 
matching the relation table entry for the given ACU. 

11. In an industrial controller including a plurality of autonomous cooperative units 
(ACUs) implemented in computersuntercommunicating on an electronic network and 
operating generally according to a stored program to divide a predefined job among ACUs by 
a bidding process including bids communicated on the electronic network among the ACUs, 
the improvement comprising additional stored program executed by the ACUs to: 

(a) identify potential bid request receivers for each ACU being a subset of all ACUs 
of the plurality; \ 

(b) at each ACU storing a list oV potential bid request receivers in the computer 
implementing the ACU; \ 

(c) receiving at a given ACU a description of a job; 

(d) cause the given ACU to preferentially communicate requests for bids related to the 
description of the job from the given ACy only with other ACUs of the list of potential bid 
request receivers; \ 

whereby communication traffic on the network is reduced. 

12. The industrial controller of claim 1 1 wherein each ACU is associated with 
capabilities related to completion of a portion of the job and wherein the ACUs further 
execute the program steps of: \ 

(e) storing at a designated computer a relation table relating ACUs to capabilities of 
potential bid request receivers for those ACUsA 

(f) collecting from each ACU at a designated computer on the network the capabilities 
of each ACU; and \ 

(g) transmitting from the designated computer on the network to computers 
implementing a given ACU, potential bid request receivers for the given ACUs based 
capabilities of other ACUs matching the relation table entry for the given ACU. 
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13. The industrial controller of claim 12 wherein the ACUs further execute the 
program so that each ACU transmits its capabilities to the designated computer upon 
initialization of the ACU. 1 



14. The industrial controller of claim 12 wherein the designated computer also 
implements at least one of the ACUs. 

15. The industrial controller of claim 12 wherein the designated computer further 
executes program steps to store the capabilities of each ACU in a central registry and wherein 
the list of potential bid request receivers transmitted to the given ACU defines a cluster 
smaller than the number of potential bid request receivers held in the central registry. 

16. The industrial controllenof claim 15 wherein the list of potential bid request 
receivers includes capabilities of the listed ACU to completion of a portion of a job, and 
wherein program step (d) of preferentially communicating requests for bids from the given 
ACU to other ACUs on the list of potential bid request receivers includes the program steps 
of: \ 

(i) reviewing at the given ACU the list of potential bid request receivers for ACUs 
having capabilities matching the receiver! description of the job; 

(ii) when there are no matching ^CUs, communicating with the designated computer 
for a new cluster of ACUs having capabilities matching the relation table entry for the given 
ACU to update the list of potential bid request receivers; 

(iii) preferentially communicating requests for bids related to the description of the 
job from the given ACU only with other ACtJs of the updated list of potential bid request 
receivers. \ 
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17. The industrial controller of claim 16 wherein the designated computer responds to 
the communications of step (ii) by\providing a new cluster of potential bid request receivers. 

18. The industrial controller of claim 17 wherein at step (ii) the given ACU also 
communicates with the designated computer that the list of potential bid request receivers 
does not include an ACU with a desired capability and wherein in response the designated 
computer provides a new cluster by changing the relation table relating ACUs to capabilities 

5 of potential bid request receivers for\those ACUs by adding a new capability of potential bid 
request receivers of the given ACU. 

19. The industrial controller ot claim 18 wherein the ACU stores historical data 
tracking the likelihood of another ACU accepting a bid request and wherein at step (ii) the 

s given ACU communicates to the designated computer that list of potential bid request 

receivers does not include an ACU witma likelihood of accepting a bid request and wherein 
FU 5 the designated computer responds by providing a new cluster by using the relation table to 
L | identify new potential bid request receivers for the given ACUs based capabilities of other 
ACUs matching the relation table entry for the given ACU. 

p 20. The industrial controller of claim 1 1 wherein each ACU is associated with at least 

J1 one capability describing operations of the process controlled by the ACU and wherein 

"jF program step (a) identifies potential bid request receivers based on the capability of a given 

p ACU and a list relating capabilities of a bidding ACU to capabilities of a potential bid 

5 receiver. 
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